1939.
In the autumn of 1938, universities in the crippled country were still open. In October, Karel W iesner registered at the Prague Polytechnic. H e started the prescribed course of studies for an RN Dr degree, which required advanced courses in p h y sics a n d c h e m istry a t C h a rle s U n iv e rs ity as w ell as c o u rs e s in chemical-technological engineering. In his first and only year of classes, he earned top marks in experimental inorganic chemistry, mineralogy, inorganic chemistry and synthesis, the fundamentals of advanced mathematics, the technology of physics and survey of mechanical engineering.
Friends recall a phenomenal memory which allowed him to quote whole parts of a text almost verbatim. Because of a vast amount of reading he had done with his professors' support at Chrudim, he was well ahead of his colleagues in subjects such as differential calculus and was ready to apply it to scientific problem solving while they still wrestled with the concept.
This should have led to a doctorate in natural sciences at Charles University four years later. However, the Germans closed the universities on 17 November 1939.
Wiesner actually received his doctoral degree at the first post-war commencement ceremony held at Charles University on 7 September 1945, in recognition of the scientific work done during the years universities were closed. W iesner's thesis consisted of his work on rate-controlled polarographic currents.
Shortly after he had completed his final exam in early October of 1939, some students and others took to the streets for a subdued celebration of the Czech National Independence Day, 28 October, in the face of increasingly harsh Nazi domination. By then the country had been renamed the Protectorate of Bohemia and Moravia. Slovakia was eventually to separate entirely, run by a puppet government.
The peaceful Independence Day observances provided the excuse for the occupants' closing of all institutions of higher learning. It was during the proclamation of this measure, announced to the students lined up in a dormitory courtyard, that blood started to flow. Eight students raising their voices in protest, were shot, the rest arrested and deported. It was a beginning of a calculated assault on the Czech nation designed to eliminate its potential and intellectual leaders and to subdue the rest. Twenty thousand people, including eminent surgeons and artists, died in concentration camps. For months, students moved quarters nightly and of the hundreds arrested, few were released. Lists of the disappeared covered the walls of Prague.
Those students spared by the Nazis sought employment which would appear legitimate to the authorities.
After jobs at the Sugar Research Institute and at commercial analytical laboratories such as Brzek a Tajbl off Wenceslas Square, Wiesner went to work for the Radiology Research Institute of Prague's modern Bulovka Hospital. His father, meanwhile, had been able to obtain a Heyrovsky polarograph for his son, and Wiesner set it up in the basement of his parents' house. Professor Heyrovsky, inventor of the polarograph, had been the person under whom Wiesner had planned to study. So it was a piece of good fortune that the man for whom Wiesner would be working at the Bulovka Hospital was Heyrovsky's chief associate, Docent Dr Rudolph Brdicka. With a group of technicians, he applied polarography to his cancer and liver disorder research and for diagnostic tests on radiation treated patients in the hospital cancer ward.
The method the group used for the diagnostic testing was the so-called 'Brdicka reaction', a method for making specific measurements of the polarographic curve produced by catalytic currents during the oxidoreduction of glycoproteins in human serum. It determines the amounts of mucoproteins in the serum, an indication of the success or failure of radiation therapy in cancer patients. Although the reaction was highly nonspecific, it was proven valid when applied to differing statistical orders.
Brdicka took a close interest in his assistants, regularly making himself available for discussions and questions in the academic fashion. Some of these men went on to medical and academic careers, including Spacek, Voriskova and Kalousek.
Wiesner considered Doc. Dr Brdicka to be the true founder of rigorous study of polarographic electrode mechanisms. It was from him Wiesner got a solid grounding in electrochemistry, which neatly complemented the theoretical knowledge of polarography and physical chemistry he had gleaned from Heyrovsky's writings. Brdicka's work explained the role of adsorption in the process of interaction with a mercury dropping electrode and, armed with that, Wiesner went on to devote himself to studies of oxidoreduction systems.
When he left the Research Institute, Wiesner began to conduct his own research in electrochemistry both in a private analytical laboratory and at home in the basement. In 1943, this led to his discovery and interpretation of rate-controlled polarographic currents, cited in Professor Heyrovsky's Nobel lecture.
Two years earlier, Wiesner met his future wife, Blanka Pevna, who was the daughter of a school friend of his mother's. She had lived in Olomouc, Moravia, where her father, Bedrich Pevny, was a bank manager and active in that ancient town's musical scene. Her mother, Cecilie Fragnerova, was one of eight children of a cultivated Prague couple, prominent in the city's artistic and patriotic life. On the paternal side, the Fragners had been apothecaries who operated the oldest chemist's shop in the part of town below the ramparts of Hradcany Castle.
Blanka and Karel's courtship was a happy one, with canoe trips, and wartime dinner and dancing, marred only by Karel's futile attempts to divert Blanka's interest in liberal arts and linguistics to chemistry. She was good at maths and physics, and therefore able to help Wiesner with the German draft and typing of his first publications, as well as with the graphic rendering of the electrochemical calculations.
Because Blanka was in her eighth year of gymnasium and planning to work in her family's pharmacy or industrial plant until the universities reopened, they did not contemplate an early marriage.
The Germans changed this by ordering all 1942 graduates of high schools and gymnasiums to work at ammunition plants in Germany which were losing manpower because of the heavy allied bombing. In the face of foreign criticism of the move, authorities subsequently exempted graduates who were about to be married, or who were in poor health.
On 22 June 1942, one week after Blanka successfully completed her finals at the gymnasium, the young couple were married at St Nicholas baroque cathedral, where the bride's maternal family had been married for generations.
In the spring of 1943, the young couple's first child, Charles John, was born. At the same tim e, W iesner accepted an offer to join a research group at a large pharmaceutical plant built outside Prague in 1930 by two of his wife's six uncles. As was happening in similar laboratories all over Europe, these researchers were trying to duplicate Flemming's achievement of creating penicillin.
Wiesner joined a group of scientists which included Doctors Cupfk, Malek and Mansfeld, as well as Blanka's young cousin Petr Fragner who was a mycologist. They had developed different variants of penicillin but despite very long working hours, compounded by wartime transportation restrictions, a breakthrough did not seem imminent.
News of their work spread quickly through the city's medical circles and a Prague medical clinic director, Professor Zahradnicek, enquired whether they might use the substances to treat the severely gangrenous leg of a young skater, which was not responding to known sulfa treatment.
The Fragner researchers did have a new, highly active, penicillin-like substance, but very little of it. As well, they had no notion of the proper dosage, or the quantities they would need. Wiesner offered to ensure a steady supply by simply extracting the antibiotic from the patient's urine following several treatm ents and returning it, purified, for the next treatments.
Restrictions on the movement of residents and on the transportation system made this no simple matter. Wiesner was obliged to collect the urine from the clinic's nurses early in the day, carry it on a two hour journey to the company lab, extract the penicillin and return it the same way, in time for early morning treatment. In case of being stopped by the authorities, Wiesner and the head of the clinic concocted a plausibly misleading explanation for his nightly exercise, which, fortunately, was never needed. The skater made a spectacular and speedy recovery.
In May of 1945, the War ended for Prague and in September of that year, a girl, Blanka, was born to the Wiesners. She died three months later of a cerebral haemorrhage. Z u r ic h a n d o r g a n ic c h e m istr y Wiesner received his RNDr at Charles University in the same autumn and was made assistant in Professor Heyrovsky's Department of Physical Chemistry at Charles University. In June of 1946, the Wiesners made their first trip outside the country in eight years at the invitation of the Swiss Chemical Society which was organizing its first postwar conference at Basel.
Along with Brdicka Knobloch and others, the group travelled to Basel by way of Zurich and the famous ETH (Swiss Federal Institute of Technology) where they hoped to visit an old friend with close ties to Prague.
Vlado Prelog, the Yugoslav-born professor of organic chemistry in Professor Ruzicka's Institute, had lived in Prague between 1924 and 1935 while working for his doctorate under Professor Emil Votocek. Having married his Czech wife and worked there for a few years, he was, to his chemist friends, an adoptive Prague citizen.
The reunion of the Czech and Yugoslav born scientists was touching and Wiesner was impressed to be welcomed by the head of the Institute with a friendly greeting in Chroatian.
At the meetings in Basel, Wiesner put faces to many of chemistry's venerable names. Peace-time hospitality left some speechless, others in hysterics and there were many touching reunions of friends, long separated by the War.
Already captivated by the Swiss scientists' infectious enthusiasm for their subject, Wiesner was almost overwhelmed by the wholly unexpected invitation of Professor Prelog to join his group of post-docs at the ETH and work in organic chemistry. Any hesitation he felt at forsaking his beloved physical chemistry for organic chemistry was put aside by Brdicka's delight at the surprising offer.
Both of them had noticed in the two weeks' contact with the ETH chemists that the traditional attitude of skepticism of classical organic chemists toward physical chemists was yielding to an awareness of a correlation between the two disciplines.
From his work on penicillin, Wiesner also knew that the challenge and excitement of the chemistry of living matter was as stimulating as that of his first love, physical chemistry. The beauty, and potential for unravelling nature's laws, were as much in the three dimensional singularity of a molecule as they were in the mathematical properties of the changes in an electrochemical reaction. He obtained leave of absence from Professor Heyrovsky to accept Prelog's offer of 'a workspace at the lab bench', and with a Rockefeller Fellowship, he and his wife left for Zurich in September 1946, having deposited their three year old son in the care of his two grandmothers.
The work in Professor Prelog's laboratories that fascinated KW was the chemistry of alkaloids and triterpenes. Apart from his own project assigned to him by Prelog, and supervised by the dynamic Oskar Jeger, he attended many of the lectures and 'Praktika' by other members of the Organic Chemistry Faculty, especially those of Professors P.A. Plattner and E. Hardegger. He was among the first waiting at the doors of the Institute to open before 8 a.m. and the last to pack up.
A year later, the Wiesners were together with their four-year-old son, staying at a pastor's house high over the lakeshore village of Kusnacht. The small community, 15 minutes by train from the centre of the city, was known for its respected long-time resident, C.G. Jung, and the attractive houses of other prominent Zurich citizens. The pastor's large family home was way up in the farmers' country, with fields and orchards and forests and breathtaking views of the Alps of Kanton Glarus beyond the lake.
In February of 1948, the Czechoslovak democratic government was crushed in a communist coup and Jan Masaryk committed suicide. The future clearly lay elsewhere. News was grim and the country run by a 'people's militia', whose leaders were trained in Stalinist ways during their wartime stay in the U.S.S.R. Canada W iesner's enquiries brought a positive reply from Canada. The National Research Council in Ottawa wrote of an opening in organic chemistry at the University of New Brunswick (UNB) in Fredericton. And simultaneously, the letter arrived from the UNB Chemistry D epartm ent's head, Professor F.J. Toole with an actual offer.
The offer was accepted and after the usual lengthy procedures with the I.R.O. and the Canadian Embassy, the Wiesners left Europe on 5 November 1948, on a converted Cunard passenger liner, landing ten rough days later at Quebec to a barrage of booming cannon from the ramparts overhead to celebrate the birth of a male heir to Britain's (and Canada's) Royal Family.
Hours and hundreds of miles of bush and small shacks later, the train pulled into Fredericton, with its wide river, stone cathedral and stately homes. The young family took a taxi to the chemistry building 'up the hill' as the university was locally known.
On disembarking in Quebec, Wiesner had been unable to contact the D epartm ent's Head, Professor F.J. Toole, because the difficulty of sending a cable seemed almost as much as determining when the train was due at its destination. The face of F.J. Toole, who was to become K's closest friend, ally and strategist for all the battles ahead, revealed an endearing combination of delight at finally seeing him there, and dismay at having been unaware of the family's arrival.
Wiesner reported for work early the next morning to find the doors locked until 9 a.m. but he discovered FJT in his office in a converted army hut next to the impressive brick white-columned building which housed the chemical laboratories, the Physics Departm ent and part of engineering.
After tea, he was taken to the laboratories of the Chemistry Department. Unlike his wife, who needed time to adjust to another army hut for a home, W iesner's reaction was matter-of-fact when confronted with dust-covered benches and drawers of broken glass. H e said later he was exhilarated at the chance of starting a laboratory of his own from virtually nothing. Having total support and almost carte blanche for his projects from a man who would join in W iesner's ideas with a slap on his knees, and a laugh of joy and anticipation -who trusted him explicitly from the moment they met -was almost as good as Prelog being summoned by Ruzicka to the most distinguished, famous and long-established school of organic chemistry in Europe.
The financial condition of the university in the post-war period was parlous. FJT fought long and hard to persuade UNB that scholarship would only survive at the institution with a graduate school, which it did not have. With Wiesner on staff, the situation had become urgent because Toole knew he could not keep him without it.
In 1950, UNB President, Dr Albert Trueman, appointed Toole, who had been Dean of Arts and Science, as the first Dean of G raduate Studies. Apart from funds for graduate and (later) overseas scholarships, as well as students, books and equipment, the essential requirement was space. The building housing the laboratories, though inadequate and overcrowded, none the less served for almost a decade; a building dedicated entirely to chemistry was built in 1956. R.B. Woodward, laying the cornerstone, said prophetically that the 'money spent' was 'money invested, since the eyes of the chemical world are turning increasingly to research carried out at the University of New Brunswick'.
Interestingly, it was exactly 125 years from the day the first degree of Bachelor of Arts had been granted at this historic Canadian university that the first four candidates for the degree of Doctor of Philosophy in chemistry were presented.
Among the candidates was a young Czech who had arrived in Fredericton in 1950, with a guitar, and stayed, to become Wiesner's student, assistant, younger colleague and peer; and remained a close friend throughout. His name was Zdenek Valenta.
Within another two years, 12 Ph.D.s in chemistry had been awarded and the School of Natural Products, as Wiesner's enterprise was known, was under way. Scholarships and student bursaries were funded by Lord Beaverbrook, the university's long-time benefactor and chancellor and by the National Research Council in Ottawa. The Chemistry Faculty was strengthened by two more organic chemists and by the arrival of a physical chemist from Holland.
Toole knew, however, there was a further difficulty that had to be overcome; Wiesner's isolation from the international world of chemistry. He had urged Wiesner to go and visit other people, but in the early days he declined, saying it interfered with his work. So Toole conceived the idea of a series of yearly summer seminars. T h e idea,' he recalled in one of his taped interviews, 'was to bring the mountain to Mohammed, because he couldn't move!'
The seminars were to be a novel type of scientific meeting in a leisurely atmosphere on a limited scale. They were planned not to exceed seven to eight speakers and 75 outside registered participants. One speaker would be asked to deliver also a public lecture open to Fredericton's townspeople and professionals. The idea was to bring to UNB every year a handful of eminent organic chemists working in the field of natural product chemistry, to speak on their work, and to be assured of ample time for discussion and of an informal atmosphere that would contribute to the free exchange of ideas, of all participants. Family participation was encouraged, and in the beginning, those practising music were encouraged to bring their instruments.
The small city, small campus, scenic countryside, plentiful Atlantic lobster would, and did, assure all the above plans to be successfully realized.
Of the chemists invited to speak at the first seminar in 1949, only the NRC's Dr Leo Marion and Dr Richard Manske were familiar with the kind of chemistry in which Wiesner was interested. But letters were on hand from chemists to whom Toole had written, including R.B. Woodward and Sir Robert Robinson, both of whom attended subsequent seminars. Word of the seminars had spread at Harvard, however, and Frederick C. Uhle, Professor of Pharmacology at Harvard Medical School, took part in the 1949 session and several after.
It soon became clear to the NRC that Toole and Wiesner were putting the UNB Chemistry Department on the map. Manske, Marion and Uhle returned the following year and new faces included Klaus Hofman of the University of Pittsburgh whose enthusiastic reporting of the session to friends in the pharmaceutical industry brought senior scientists like Karl Folkers, B.R. Baker, Emil Schlittler, Carl Djerassi and L.H. Sarett over the years from such drug giants as CIBA and Merck to the only symposium of its kind where alkaloid chemistry was discussed.
After the ninth seminar closed on 15 October 1957, Toole cancelled the series. Wiesner was now known to be at UNB and Toole found the administrative duties of organizing the meetings onerous. But the seminars had also become a victim of their own success. From the small, stimulating and informal gathering of 85 or so participants, including speakers, the event seemed on the verge of mushrooming into something quite different. Professor Peter Yates of the University of Toronto asked in 1957 whether 200 people from his departm ent could be accommodated.
However, in August 1968, the final seminar was held which featured some UNB's post-docs side-by-side with the chief speakers who came. Sho Ito, Allan Jones, Alan Battersby, George Buchi, Peter Yates and R.B. Woodward among an unusually large number of both speakers and participants came to celebrate the closing of a circle, for a seminar that everyone wanted to continue, but realized could not.
Toole had retired in 1965 but continued to lecture and give tutorials until 1970, when he suffered a heart attack. His wife, Norah, a lecturer in chemistry, retired the same year, but both continued their active interest in scholarship. The chemistry building had been named for Frank Toole on his retirement. A lecture series was also established in his name, the first three lecturers being Linus Pauling, V. Prelog and John C. Polanyi. The fourth was a saddened K. Wiesner in 1976, who gave the lecture after FJT 's untimely death in December of 1975.
In 1957, Wiesner took part in his first major overseas conference in Scotland, hosted by D erek Barton who held the Chair of Organic Chemistry at Glasgow. His second sabbatical was in Rome 1960-61, at the Istituto di Sanita, which, among other things, resulted in a lasting friendship with the family of Professor G.B. and Luisa M arini-Bettolo. Close contacts with chemists at the Istituto and R om e's two universities, resulted eventually in young chemists coming to work with Wiesner at UNB; he liked to refer to them as his Italian 'offspring'. In 1978, Wiesner was elected to the ancient Pontifical Academy of Science, an institution of no more than 70 members, which is presided over by the Pope.
Wiesner received offers from major universities in the U.S.A. and U.K., and for a short period, he left UNB to direct research for a pharmaceutical company. His two years with Ayerst in M ontreal were fruitful and challenging, helping him make new contacts with I.C.I. scientists in Aldershot, Cheshire, major U.S. firms, McGill University and the Universite de Montreal. During this period, he retained ties with UNB, returning often to lecture. After two years, mindful of Ruzicka's dictum 'Academic freedom means simply that one is allowed to work much harder than one is supposed to, which is wonderful', he returned to UNB in 1964, where the family built their first house. Wiesner was made Research Professor, supposedly to free him from lecturing so he could devote himself entirely to research. He continued to lecture nevertheless -on a diminished scale -to 'assure a supply of people material'.
Wiesner returned to Prague in 1967, the first time in 20 years and gave four lectures at the CSAV Academy of Sciences. He saw his old friends Brdicka, E. Hala and Koutecky, as well as family and friends, including the tennis playing Aunt Vera, now coaching great grandchildren.
In 1969, he received the honour he prized most, being elected a Fellow of the Royal Society, and thus -he felt -joining the company of Robert Boyle, Isaac Newton and Charles Darwin.
In 1972, Wiesner was in the last of his work with diterpene alkaloid syntheses and beginning to re-visit some digitalis research he had done in the early 1960s. He launched this work in 1973-74 and it occupied him for the remaining 12 years of his life. His chief assistants then were Dr Thomas Tsai and his wife, Connie, both his graduates. Tom supervised the many graduate students and post-docs who were engaged on the project.
Wiesner's compounds were tested first at the Mexico Institute of Cardiology by Dr Rafael Mendez. Eventually, 40 separate derivatives were tested, some in the U.S.A. at Stoneybrook and Columbia Universities. For this project, he was awarded the 1978/80 Izaak Walton Killam Memorial Scholarship by the Canada Council for 'support of efforts to reduce or eliminate the toxicity of digitalis, the most valuable drug in modern cardiology'.
In October, 1984, incipient lymphoma cancer was diagnosed. Wiesner kept working through the first months of treatments at the Saint John Hospital, 65 miles from Fredericton. Weekends were spent at home. His hospital room became an office, periodicals and books up against the walls, phone within reach. He continued with his digitalis project and kept daily contact with his collaborators. Two papers issued from this period, which prompted the award to Wiesner of Canada's top prize, the Izaak Walton Killam Memorial Prize on 27 February 1986. As Wiesner was too weak to receive it, 'Denny' Valenta stood in for him at the ceremony in Toronto and spoke movingly in tribute to Wiesner and to the joy of science in general.
The second year of his illness Wiesner was in the care of the doctors at Toronto's Princess Margaret Hospital, and spent much time travelling between his home and Toronto. His last trip there was in July of 1986. After that, he stayed with his wife at their seashore cottage on the Bay of Fundy, a place he loved.
Friends visited, from as far away as Italy, and he welcomed them. After some more treatments in Saint John, he returned to the Fredericton Hospital, in September. His final month he was at home, where his son or Tom (Tsai) would visit, and birches were golden outside his window. Refusing heavy drugs, he kept a clear mind until the end. He died on 28 November 1986. PERSONALITY KW's temperament -often perplexing, sometimes difficult for those outside of his circle of scientific pursuits -combined a passion for work and a rare ability to focus his mind with an almost boyish enthusiasm for sports like duck hunting, fishing and tennis. (Later he added a new sport he intensely enjoyed, diving and snorkelling among the coral reefs of a warm ocean, a few days of which helped to break the seven months long Canadian winter.) When he was not in the laboratory, or mentally wrestling with an elusive scientific enigma, he was a voracious and eclectic reader, a book rarely out of reach. He kept a book in his pocket not for ready entertainment, but to force his brain to take a rest.
KW knew what helped his mind to work best and he adjusted his working conditions accordingly. Especially in the first years of his career, he practised ascetic habits himself and was surprised when some students did not follow. Working hours went on as long as the workers were awake. Lunch breaks away from the lab were 'a waste of valuable time', a can of soup and an apple were enough, coming home for a hot evening meal was sufficiently indulgent living. The hours between that and midnight were most fruitful, things in the labs were just starting to happen, undergraduates were gone and there were no interruptions. His office, however modest, had to have a sofa and a blackboard. He worked only on very difficult problems, so he needed hours and hours of hard thinking, and the problem had to face him on the wall.
When he launched into the project of synthesizing the extremely complex molecules of the same aconite alkaloids the structures of which he had taken years to determine, he knew the stepwise build-up of a molecule would be too slow and uneconomical. So he tried , w ith to ta l success, to develop syntheses which w ould in tro d u ce stereospecifically several functions at a time. With the doors to his office closed, he would sit or lie stretched on the sofa facing the blackboard with a structure of his target compound and let the chips in his brain-computer run full blast.
His work habits often appeared close -comically so -to the stereotype behaviour of the 'mad scientist', something which the Czech-born chemist would ruefully admit to his peers and students.
Slight, intense looking, with black hair and piercing brown eyes, KW might remain motionless for what seemed a suspension of time, staring at water from the tap swirling around the hole in a lab basin. While the water gushed and stopped, his hand on the tap, his mind was elsewhere, pondering perplexities of a scientific conundrum. W ater currents, even those formed by a canoe paddle, seemed to cast a spell on him, inducing what friends called his 'hydraulic trances'. O ther times, keys clanking noisily in his hand, he would make his way up and down the laboratory, mouth clamped shut and eyes fixed straight ahead, as if willing an enemy to retreat. His students, who had come to regard this behaviour as evidence of the human side of a man driven by a tireless intellect, kept working steadily about him, in silent solidarity.
The unravelling of problems might occur anywhere, under any circumstances. The computation of the speed of kinetic currents in a very fast chemical reaction in 1943 seemed to owe as much to the hopeless wartime Czech public transport as it did to conventional scientific method. Suspended, with his wife, from a single worn leather strap in a crowded tram jerking along in full view of the Hradcany Castle lit by the setting sun, he whispered 'Beautiful, fantastic, now it makes sense', making her believe his comment to be inspired by what was, after all, a familiar view. She soon realized that his mind was savouring the sudden solution to an insuperable problem that held him in its grip for a very long time.
This ability to concentrate to the exclusion of everything around him embraced other situations, some amusing, others less so. During a turbulent airplane journey from Rome to Montreal, which caused near panic among the passengers, Wiesner calmly read science fiction, oblivious of the turmoil around him. When he finally became aware of his wife's silent anxiety, he observed equably, patting her knee, that if the plane did not crash, her anxiety was wasted; and if it did, there was no point in worrying about it beforehand; and in any event, she should concentrate on the thought of an ice cold Martini at the Montreal airport.
FlGUREl. Wiesner with Sir Robert Robinson. Saint John river cruise, Fredericton, 1950. With all this, Wiesner had a well-developed sense of humour, poking fun at himself and others. He loved a good laugh, and noted down a good joke on the nearest paper that came to hand, mostly the inside cover of a worn 'whodunit' he carried in his pocket.
In Salerno, during a weekend off from his sabbatical in Rome, a tourist mistook the casually dressed scientist for a porter and imperiously ordered him to carry his luggage across the street to a hotel. Without comment, Wiesner carried the bags onto the street toward the hotel, only to abandon them on a traffic island and walk away.
Holidays with his wife and their son were mostly taken by the sea in a sunny climate. He was an avid, fearless swimmer, taking delight in long pulls and snorkelling among the coral swarming with bright tropical fish, or just baking on the hot sand. But even then, science was rarely far away. The possible solution to a problem would enter his mind and he would begin drawing stereochemical figures in the air or on the sand. His grave air of concentration often attracted a perplexed audience of children, watching him from a safe distance.
Because he spent his life doing what he knew best and enjoyed most, he was a happy man and knew it.
Perhaps the language of his printed or spoken communications, described by a colleague from Harvard as the 'customary Wiesner tradem ark of combined elegance, supreme clarity and logic and brilliant originality' proves that he was a happy man. In his lectures and seminars the two words used most frequently were 'beautiful' and 'fantastic'. The first is now used by other happy scientists. The second is true Wiesner in its exuberance.
U n iv e r s it y o f New Bru n sw ic k [1948] [1949] [1950] [1951] [1952] [1953] [1954] [1955] [1956] [1957] [1958] [1959] [1960] [1961] [1962] According to the late Professor F.J. Toole, then the H ead of the Chemistry D epartm ent at the University of New Brunswick and later its first D ean of Graduate Studies and Vice-President (Academic), the arrival of Wiesner in Fredericton marked the day 'the clock started' for modern scientific research at UNB. The two formed a formidable duo: the fighting Irishman with a strong belief in the importance of research at his small but vigorous university and the inquiring Czech who finally obtained the opportunity to settle down permanently and to do his own research.
Wiesner started to work on his first day in Fredericton and, soon thereafter, a School of Natural Product Chemistry was established.
Structure determination
First with young New Brunswickers who became infected by his enthusiasm and his dedication to work and, in a year or two, with graduate students added from other parts of Canada and of the world, Wiesner began the first phase of his work in Canada, the structure determination of alkaloids and other complex natural products. In this endeavour, he showed a remarkable ability to choose target plants that contained chemical constituents of novel structural types. The following are some of the most noteworthy examples.
HO'v I
In 1953, the structure of the first diterpene alkaloid, veatchine (1) was determined and structure (2) (without stereochemical assignments) was proposed for the related alkaloid atisine. Work in the laboratories of O.E. Edwards and S.W. Pelletier then solved the stereochemistry of atisine. At about the same time, the first examples of macrocyclic alkaloids containing four nitrogens, the pithecolobines (3), were found and elucidated. Some details of this structure were, however, only clarified later and corroborated by synthesis in 1964. The first structure of a Lycopodium alkaloid, annotinine (4), was reported in 1957.
All these studies predated the availability of nuclear magnetic resonance (NMR) spectroscopy, and the first infrared instrument only arrived at UNB in 1956, in the late stages of the unravelling of the annotinine puzzle. Dehydrogenation studies, yielding phenanthrenes and similarly substituted 3-azaphenanthrenes, formed the key in ■C ' N c-oOMe W iesner's solution of the structures of 1 and 2. It was a pleasure to observe Wiesner in the process of solving the attachm ent of the 'isopropylidene' group in annotinine. When the suspicion started to dawn that it could be in the form of the (improbable) 4-membered ring, he rejoiced and proceeded to prove, carbon by carbon, that it could not be attached anywhere else.
Shortly thereafter, the structure of the first ring B bridged diterpene alkaloid, songorine, isolated from the mother liquors of aconitine, was determined as 5. This proved quite im portant as songorine is the simplest of the 'bridged' diterpene alkaloids and its structure was of considerable help in the solutions of later, more difficult problems. The ring A hydroxyl was later shown by Japanese workers to be located at Q . With the elucidation of songorine, the stage was set for an attack on the most complex representatives of the diterpene alkaloids. Delphinine (6) and aconitine (7), classical targets of structural studies for 100 years, were elucidated in 1959, while neoline (8), a congener of songorine, was clarified in 1960. The studies on aconitine were performed jointly with the group of W iesner's long-time friend, George Biichi. NMR spectroscopy was then in its early infancy, so it can surely be argued that the aconitine solution was very close to the limits of human capabilities at that time.
A nother compound in that category was ryanodine, a potent insecticide obtained from the bark of Ryania speciosa, which was under experimental investigation in W iesner's laboratory from 1951 to 1962 . Finally, in 1966 , all experimental data were rationalized, the last bond assigned and the structure (9) was proposed for the compound. This structure was corroborated a year later by X-ray crystallography. The X-ray study also revealed the (chemically) undetermined stereochemistry of the carbon carrying the isopropyl group. Ryanodine proved to be a diterpenoid of a novel type, presumably formed by a cyclization of geranyl-geraniol followed by secondary oxidations. It is worth mentioning that the total synthesis of ryanodine was achieved in a brilliant fashion, many years later, by W iesner's scientific grandchild, Pierre Deslongchamps.
A Varian 56.4 MHz instrument was available in the last phases of the ryanodine structure determ ination. Although its resolution was such that it proved only marginally better than a K uhn-R oth analysis for counting all methyl groups, NMR spectroscopy did play a crucial role by revealing the structure of an H i-red phosphorus deoxygenated product which, rem arkably, form ed w ithout a single skeletal rearrangement. It has no doubt occurred to many a natural product chemist of that Me 0 = C 9 era that compounds could be divided into two categories, those possessing too many functional groups and those containing too few. It was characteristic of Wiesner that, in a variation on the theme, he managed to convince his collaborators that ryanodine was actually not all that complicated, because all that was required was to count and place the methyl groups and then locate the few carbon atoms that did not have an O-function! Two additional Lycopodium alkaloids, selagine from Lycopodium selago and lyconnotine from L. annotinum were assigned structures in the early 1960s. Wiesner then discontinued structure determination work in this field, but its Canadian tradition was not interrupted. Highly fruitful structural work on Lycopodium alkaloids was subsequently pursued at the University of Alberta by another graduate of the UNB school, Bill Ayer. AYERST, MONTREAL 1962 -1964 In 1962, Wiesner left Fredericton and, at the invitation of Roger Gaudry, joined Ayerst Research Laboratories as Associate Director of Research. There, he initiated several projects including the isolation and pharmacological screening of various natural products. It was a strange coincidence that the structure of denudatine (10), another diterpene alkaloid, was elucidated in the course of these studies. Wiesner considered this to be quite important because compounds of type 10 were previously predicted by him as biosynthetic intermediates in the formation of alkaloids of the delphinine type. Other studies included the synthesis of equiline, a simple synthesis of isomorphine derivatives and one of the first syntheses of an active prostaglandin derivative, 11-deoxyprostaglandin.
The following study proved important for the direction of Wiesner's research many years later. Work at Ayerst under his direction has shown that furan substituted steroids of type 11 could be oxidized to lactones 12 and 13. Analysis of the oxidation mechanisms revealed efficient methods for the preparation of either normal cardenolides 12 or isocardenolides 13. The latter proved to have lower toxicities while displaying equal cardiotonic activities. Wiesner therefore concluded that two different receptor sites may well be involved and, if so, that it should be possible to prepare digitalis-like derivatives of very low toxicity. This idea had to wait, however, as Wiesner was now ready to enter another major phase of his career, the total synthesis of natural products.
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W hether it was this scientific decision, or simply the realization by Wiesner that by nature and inclination he was an academic, he returned to the University as Research Professor in 1964 although retaining close links with Ayerst as a consultant.
UNIVERSITY OF NEW BRUNSWICK FROM 1964
The research group at UNB did not reduce in size during W iesner's absence in [1962] [1963] [1964] . It consisted of some 16 graduate students and postdoctoral fellows and was under the immediate supervision of W iesner's former student and subsequently long-time colleague and friend, Denny Valenta. The two colleagues had their own research projects as well as joint projects. Needless to say, post and telephone exchange between Fredericton and Montreal were lively during those two years.
Total synthesis o f natural products
Wiesner decided to prepare, by total synthesis, some of the natural products whose structure he had previously elucidated. The idea underlying all his synthetic work was to construct complex polysubstituted compounds in such a manner that all the substituents would materialize automatically in the correct positions and would not have to be laboriously introduced. His approach to the most complex molecules can furthermore be compared to that of a painter who makes sketches of increasing precision before the final work of art is accomplished. Wiesner liked to think of his repeated assaults upon the same target compounds as 'new generations'; in particular, his memorable syntheses in the field of diterpene alkaloids clearly show a trend towards refinement and increasing sophistication of execution.
Veatchine (1) was synthesized in 1964 and a much simpler synthesis of this alkaloid, using a photochemical approach, was designed in 1968. The synthesis of atisine (2) was completed in 1966. A photochemical reaction designed for a specific purpose enabled Wiesner to synthesize annotinine (4) in 1967. This was the first total synthesis of a natural Lycopodium alkaloid. A similar photoaddition performed intramolecularly was subsequently the key reaction in an exceptionally simple synthesis of epilycopodine.
During the degradation studies performed on delphinine (6), Wiesner obtained the so-called 'delphinine aromatization product' (17) in high yield from the natural alkaloid. A stereoselective synthesis of this compound was completed in 1970 and the synthetic racemate was resolved into enantiomers. One of the enantiomers proved indistinguishable from the naturally derived material, so compound 17 obtained by degradation became available as an advanced starting material for a delphinine synthesis.
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A new strategy was then developed for the synthesis of napelline (22). Most significant stages are shown below. Perhaps most noteworthy is the finding that the aziridine solvolysis in compound 20 is fully controlled by the location of the methoxyl group on the benzene ring. The alternate C-N bond breakage occurs when the methoxyl group is moved to the position marked with an asterisk. The process used for the construction of the napelline C/D ring system was then also applied for the synthesis of the sesquiterpene tricyclovetivene.
The 'first-generation' synthesis of a delphinine-type alkaloid was reported by (23), prepared by methods previously developed for the synthesis of atisine, was rearranged to 24 on heating with dimethylsulfoxide and tetramethylguanidine. This was then readily converted to the tertiary amine (25) which spontaneously cyclized to the alkaloid talatisame (26) on oxidation with mercuric acetate. The cyclization presumably proceeded via the corresponding Schiff salt and was based on a precedent provided by Biichi's group during the work on the structure of aconite alkaloids. Soon after the completion of this synthesis, Wiesner decided that it was not good enough for several reasons, including the necessity for a laborious introduction of substituents during the construction of tosylate (23), a lack of flexibility for the introduction of further substituents and relatively low yields ( c a. 40%) in the 23 the subsequent oxidation. Analysis of these problems revealed that there was one strategy available for removing all weaknesses: the ring B bridge had to be introduced first! There followed two implementations of this new general strategy. The first one was completed in 1977 and achieved the first synthesis of the 'fully substituted' alkaloid chasmanine (34). A year later, a much shorter and more efficient version was reported. Ring B bridged intermediate 28 was prepared from 27 by an aziridine rearrangement analogous to the one used for the preparation of napelline (22) and was then converted in several steps to the differentially blocked catechol 29. A series of reactions which included the cyclization of ring A and of the nitrogen ring then led to the pentacyclic intermediate 30. A serious difficulty was initially encountered with the aziridine rearrangement. It was essential for the completion of the synthesis that intermediate 30 contain the two catechol oxygen atoms. However, for obvious electronic reasons, any rearrangement of the type 27 -* 28 done in the presence of both phenolic oxygens was found to lead to the aziridine opening in both possible senses and therefore mixtures of products! No variation of O-derivatives improved the situation. Wiesner finally decided that a methyl group was a perfect hydroxyl precursor (in this case, in which the only other benzylic H-atom is at a bridgehead), achieved a clean rearrangement and converted the methyl group into the required phenolic group with ceric ammonium nitrate followed by a Baeyer-Villiger oxidation. It is also worthy of note that the last step in the preparation of 30 involved a clean unblocking of the aromatic methoxyl in the presence of a methoxymethylene and three other methoxyl groups! This was achieved by heating with sodium thioethoxide in dimethylformamide.
The 'last generation' syntheses were finally accomplished in a remarkably simple manner from intermediate 30. Using the efficient method developed by Pierre Deslongchamps during his synthesis of ryanodine, Wiesner prepared compound 31 by an addition of benzyl vinyl ether to an appropriately blocked o-quinone. The functionality was then stereoselectively adjusted in a series of steps to give bromo acetal (32) which cleanly rearranged to 33. A further simple adjustment of functionality then gave the desired products, the alkaloid chasmanine (34, R = ethyl) or desoxydelphonine (34, R = methyl). The syntheses were accomplished without any relay compounds and yielded good amounts of the final crystalline products. A remarkable steric control was achieved in the synthesis of compounds containing 13 chiral centres. Wiesner now realized that the delphinine system and the napelline system can, in fact, be built by essentially the same strategy. Rearrangement using X in the general structure 35 as a leaving group leads to product 36 as was demonstrated by the formation of compound 33 in the synthesis of chasmanine. If, however, Y were the leaving group in structure 35, the 'napelline structure 37 should result. Using an approach very similar to that used for chasmanine, Wiesner then completed the 'last generation' synthesis of napelline (22). Thus, work on diterpene alkaloids which was started in 1949 came to a successful conclusion in 1980.
37
Various studies
During the development and execution of the various syntheses of Lycopodium and diterpene alkaloids, many unexpected, unusual and often novel phenomena were observed and studied. Wiesner particularly appreciated two such findings, the stereochemistry of photoaddition to enones and an unusual chromophore. In the course of the various photochemical approaches to alkaloids, it was observed that the stereochemistry of the photoaddition of allene to cc, /3-unsaturated ketones can be unexceptionally predicted if it is assumed that the stereochemistry of the adduct is dictated by the most stable configuration of the excited state as shown by formulae 38, 39 and 40. In this particular case, an exclusive addition from the more hindered /3-side takes place. This generalization was later confirmed by the study of many model compounds.
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Structural studies of neoline led to the discovery of an unusual chromophore. Degradation product 41 showed an ultraviolet maximum at A (EtO H ) 236 nm (log e 3.85) and W iesner postulated that the excited state can be portrayed by the mesomeric structures 41 42. Using a desmethoxy derivative of 41, W iesner showed, nine years later, that the compound was completely stable to sodium borohydride, but that irradiation of the mixture led to a smooth reduction, giving the product corresponding to 42 in which the immonium group had been reduced (and the 'carbanion' protonated). Several similar examples of this unusual o bond participation were later discovered by Professor Cookson in G reat Britain, who named chromophores of this type 'a coupled n systems'.
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Following up on his discovery of polarographic kinetic currents in Prague, Wiesner studied two systems at the University of New Brunswick. Using the polarographic m ethod, he was able to determ ine all rate and equilibrium constants in the mutarotation equilibrium of glucose:
The study was done in collaboration with Johann Los, then professor at UNB, now at the Free University of Amsterdam. The value obtained for the equilibrium concentration of the aldehyde form was later confirmed by Hayward and Angyal by direct measurement using circular dichroism.
The rate of the second, 'instantaneous' step in an SNi displacement was also determined. Wiesner considered this case to be particularly interesting since it was an application of the rate controlled current method to a system not in equilibrium. The relaxation m ethods developed by Eigen could, th erefo re, not be used and polarographic kinetics was the only technique capable of measuring the fast step.
Cardioactive steroids
As the syntheses of diterpene alkaloids were coming to a successful conclusion in his laboratory, Wiesner was becoming visibly restless. Always the scientific adventurer, he came to the (debatable) conclusion in the late 1970s that 'organic total synthesis for its own sake is really molecular engineering which should be done in chemical engineering departments', and decided to take up again the work on digitalis glycosides started at Ayerst some 15 years earlier (see formulae 11-13). He felt strongly that he must now apply his experience in synthesis and his intuition to a difficult problem of medicinal value. Cardioactive glycosides, used widely in the treatm ent of heart disease, appeared to him to be a worthy target because, in their use, many patients are given up to 60% of the toxic dose to achieve the desired therapeutic effect (increase of heart muscle contractility or so-called 'inotropic activity') and, as a consequence, the glycosides are responsible for a large number of drug-induced deaths in hospitals. Thus, the goal was to establish whether derivatives of the natural glycosides could be prepared which would still possess the beneficial inotropic activity, but would be significantly less toxic. Although the compounds required for this study appear considerably less complex than many of the alkaloids that Wiesner had synthesized previously, it can cogently be argued that he did some of his best work in this, the last scientific problem of his life's work.
For the planned study, Wiesner perceived two chemical problems and one major medicinal goal. The purpose was to prepare one or more derivatives of digitoxigenin 47 (R = H) which would exhibit significantly higher inotropic activity or a much lower toxicity and thus show a safer activity: toxicity ratio. These newly prepared derivatives would first be tested as the corresponding 3-/Tglucosides, but as the glucosides were known to show only a short duration of action and to be inferior in other respects (for example, low water solubility and the propensity to cross the blood-brain barrier), it was also planned to prepare 3-/Taminoglycosides and derivatives analogous to natural digitoxin 47 (R = tri-/Ldigitoxose).
The chemical problems that had to be solved included an efficient strategy for the modification of the lactone ring of digitoxigenin (47) (R = H) and the development of methods suitable for selective /Lglycosylations. The furan strategy was first tested in a study of the conversion of testosterone to digitoxigenin, during which Wiesner realized that the required steps had to be performed in a certain sequence to establish the desired stereochemistry. Enone (43), prepared from testosterone by standard methods, was first reacted with /1-furyl lithium to give 44; acetylation and allylic rearrangement then gave a 15-/Miydroxy derivative which cleanly reduced catalytically from the a-side to give 45. The C/D trans ring juncture in these precursors was essential fo r th e e s ta b lis h m e n t o f th e 17-/?-furyl c o n fig u ra tio n . R e a c tio n w ith m-chloroperbenzoic acid followed by reduction with sodium borohydride then gave the desired cardenolide (46) which was converted by standard methods via the 14,15-olefin to digitoxigenin (47, R = H).
The corresponding isolactone (49) was obtained from intermediate (45) by a reaction with N-bromosuccinimide followed by a zinc-acetic acid reduction and by a subsequent transformation of the resulting lactone (48). As stated before, the development of these two routes from furyl steroids during W iesner's work at Ayerst led to the realization that the inotropic and toxic activities may be separable, as the /3-glucoside of isolactone (49), named 'Actodigin', was found by R. Mendez in Mexico City and by others to show an activity : toxicity ratio more favourable than those of previously known natural glycosides. In this phase of the study, methods employing methoxy and silyloxy furans were also developed.
With synthetic methods for the introduction of various lactone rings well in hand, Wiesner decided to test the hypothesis that the interaction topology of the two receptors, one responsible for inotropic activity, the other for toxicity, may be very similar, but different in one important respect: both may, for example, require contact with the same face of the steroid moiety, but may bind to a different face of the conformationally mobile unsaturated lactone. Using the appropriate lithio derivatives of a-methyl furan, he prepared the two diastereomeric 21-methyldigitoxigenins (50, 51), as well as the two corresponding methylisodigitoxigenins (52, 53). All four compounds were then subjected to potency and toxicity tests in the form of their /3-glucosides and the results compared with those for natural digitoxin (47, R = tri-^-digitoxose). These comparisons left no doubt that the inotropic and toxic activities had been separated and that the nature, and thus the conformation, of the unsaturated lactone ring can play a major role in this improvement. In particular, compound 52 showed higher potency than digitoxin and an irregularity dose to 52 53 minimum-therapeutical-dose ratio 17 times better than that obtained for digitoxin. Furthermore, all biological tests for the two diastereomers (50, 51) gave significantly different results. Based on the data obtained, Wiesner was able to formulate a tentative, but fully consistent explanation of the relation of biological activity to lactone conformation in the compounds studied. These results undoubtedly represent the culmination of W iesner's work in the cardenolide field. H e fully satisfied himself that significant improvements in the safety of treatm ents by digitalis steroids can be achieved and, in the last two years of his life, proceeded to refine the chemistry of his approach. H e found, for example, that both digitoxigenin (47, R = H) and digitoxin (47, R = tri-/Ldigitoxose) can be reduced in the lactone ring with diisobutyl aluminum hydride and that the resulting furan ring can then be converted to the required isolactone and to all four 21-methyl lactones. All newly discovered methyl derivatives and the isolactone thus became available with the natural trisaccharide attached at the 3-position. His group furthermore proceeded to synthesize more than 40 derivatives with other modifications in the lactone ring. These in clu d ed 6-m em bered rings as carbocycles and O-, S-or N -heterocycles. Pharmacological tests for several of them also showed promising results.
Finally, W iesner decided to study the /Tglycosylation itself to be able to prepare all the most active glycosides from selected aglycones. Digitoxin, in spite of its importance, had never been synthesized before his work was started, so he undertook and accomplished its synthesis from the 17-furyl derivative of digitoxigenin. The furyl derivative itself was prepared in his laboratory from testosterone, the work represents a conversion of testosterone to digitoxin (47, R = tri-/Tdigitoxose). During this study, the difficult problem of achieving /Tglycosylation in preference to the normally favoured a-glycosylation had to be solved. Using im aginative ideas such as 1,3-anchimeric assistance by axially oriented methyl carbam ates or p-methoxy benzoates, W iesner was able to obtain favourable ft:a ratios in the required glycosylation reactions.
This work on carbohydrates gave him considerable pleasure. It was a new field for him and his success in it confirmed that, as he put it, T h e re is only one chemistry', and reassured him, furthermore, that he could still perform well and enjoy it. Although his serious disease interfered in the last phases of this study, there is no doubt that he accomplished in it what he set out to do.
Of the many excellent collaborators Wiesner had during his work on the cardioactive steroids, his long-time associates Tom and Connie Tsai deserve special mention.
Interactions
In his work on alkaloid structure, Wiesner built on the tradition established in Canada by Richard Manske and Leo Marion. He founded an important school of natural product chemistry and its graduates and their pupils carry on, in Canada and elsewhere. At the same time, and in another field, Ray Lemieux developed his world-class school. Canadian organic chemistry in the second half of the 20th century and beyond profits richly by the work of these two pioneers.
Needless to say, Wiesner's contributions are not limited to his scientific work and publications. At the University of New Brunswick, his example since 1948 was crucial in the development of scientific research and scholarship by his faculty colleagues. He showed them that a dedicated, talented person can compete at the international level, no matter how small the university or how unprecedented 'big research' may have been within its walls. In the Department of Chemistry, he stood as a role model of excellence without ever showing any desire to participate in administration. The Department added faculty members with this high quality principle in mind, and thus the 'Wiesner tradition' continues.
Quite possibly, however, W iesner's most important contributions were in his capacity as a teacher. He taught by example. As he learned new facts, had new ideas or conceived new problems, he immediately transmitted all to his collaborators, in the classroom, in seminars, in the laboratory or even on a tennis court or on a fishing expedition. With him, the only method of teaching was total immersion. He did enjoy fishing and hunting and thus, and for safety's sake, he presumably concentrated on ducks rather than chemistry on certain occasions. Also, he and Blanka enjoyed hot sun and beaches. Blanka therefore succeeded most years in persuading him that a few February or March days on some tropical island would be good for him. When he was in Fredericton, however, it was chemistry all the way.
Such dedication, such youthful enthusiasm are infectious. It is doubtful that any of his collaborators ever felt that they were working hard while they were working all the time. 'Imagine', Wiesner would say, 'all we are doing is having fun, and we get paid for it, too!' He taught his young students that it is important to try to solve important, difficult problems. 'Remember, you will never bag a tiger if you keep chasing after rabbits!' was his admonition, no doubt originating from his hunting hobby. He also taught them that it is essential to keep in mind what the goal of the investigation is and not to get diverted by side-issues, unless they are exceptionally promising. Single-mindedness was undoubtedly one of Wiesner's most prominent personal characteristics. He never accepted that there could be certain difficulties, or traditions, or attitudes, or governmental decisions that would prevent him from doing his work. He either did not know about them or ignored them.
In his attitude to students, he tolerated a very broad spectrum of ability and aptitude, but he did not tolerate lack of interest and dedication. Leading by example, he taught several generations of young aspiring scientists the joys and excitement of scientific discovery and gave them the confidence to try on their own. There can be no better epitaph for a scientist-teacher.
